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(54) LARGE SCALE INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To provide a large scale higher-reliability 
integrated circuit which is strong against noises 
generated in a power circuit, and prevents the abnormal 
propagation of simultaneous switching noises. 
CONSTITUTION: In a large scale integrated circuit 
having bumps in the peripheral part of the upside of a 
chip 1 , a plurality of bumps 4-1 and 4-2 (1) for power 
terminals and grounding bumps 2-1 and 2-2 (1) are 
arranged at locations to surround a bump 3 for a signal 
terminal. And the bumps 4-1 and 4-2 (1) for power 
terminals are divided into a plurality of sets, and 
connected to different power system lines respectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a large-scale integrated circuit strong against the noise 
generated in a power circuit. Large-seal e-izati on progressed increasingly, multi-pin technology was 
needed, and when a digital signal was impressed on the other hand, the number of bumps switched to 
this time increased the semiconductor device in recent years, and the problem of simultaneous switching 
noise has arisen. It was requested that investigation of the means of the effective cure against noise was 
carried out also at the time of simultaneous switching processing, the pad on the integrated circuit chip 
of the former [ bump ] in here, and abbreviation — the terminal which heaped up the metallic material 
containing solder thickly in the direction which projects from a chip front face in the same configuration 
is said The bump has connected with between the circuit on a chip, and the pin of an integrated circuit 
package through a bonding wire, respectively. 
[0002] 

[Description of the Prior Art] Conventionally, about Bud of a large-scale integrated circuit, the power 
supply pad for the so-called I/O pad and so-called DC-power-supply impression for alternating current 
signals was arranged in single dimension on the outside of a chip. I/O pads are an input / output signal 
pad, and the terminal which relays the input and output signal of the integrated-circuit portion of the 
chip inside and the exterior of a large-scale integrated circuit is said. Since there was no regularity 
especially in the array, when two or more I/O pads adjoined and a digital signal was impressed, the noise 
of simultaneous switching might spread the I/O pad. Since many circuits operate all at once by 
"penetration current" flowing to an inverter circuit if data change with " 1 "-> "0" or "0"-> " 1 " when 
operating with a digital signal, the buffer stage, for example, the inverter, by which it is connected with 
the pad of a chip, current flows so much to primary. Therefore, when it sees from a power circuit, a high 
current is needed at a stretch, and the abrupt change of voltage and current becomes noise, and will 
spread and go to the circuit on a chip through a pad. preparing a power supply pad in the both sides of 
connecting with various pads to a buffer stage which the example of the technology conventionally 
adopted in order to remove such noise prepares two or more power circuit bus-bars, and prepares many 
pads for power supplies more, and is different, or an I/O pad, the pad which is one of these is 
considering as grounding potential at least 

[0003] Moreover, in the large-scale integrated circuit using a bump, since the I/O bump is used for the 
same purpose as an I/O pad about the same chip, it can respond to many pin-ization of a large-scale 
integrated circuit easily. And many bumps who perform the same operation as the conventional I/O pad 
and power supply pad exist. And the bump is prepared in the place different from a pad, and the circuit 
in a chip and predetermined connection are made. The cure against a power source noise in the case of 
using a bump was considered to be a cure in a pad the same way, and was implemented. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the I/O bumps who switch simultaneously increased in 
number when densification of the large-scale integrated circuit is carried out further, it occurred that the 
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noise which did not do only in the above-mentioned way as a cure against a power source noise, but was 
generated by the bump for power supplies spreads in the circuit in a chip from the approaching I/O 
bump. 

[0005] It is in the purpose of this invention offering the large-scale integrated circuit which has 
improved the above-mentioned fault, prevented the extraordinary propagation of simultaneous switching 
noise, and raised reliability. 
[0006] 

[Means for Solving the Problem] What, on the whole, shows the chip with which drawing 1 is drawing 
showing the principle composition of this invention, and 1 constitutes an integrated circuit, 2-1, and 2-2 
- show the bump for grounding, and, as for the bump for power terminals, 5-1, and 5-2 -, in 3, an I/O 
bump (bump for signal input/output terminals), 4-1, and 4-2 - show a respectively independent power- 
system line. 

[0007] In the large-scale integrated circuit which has the bump stationed at the chip 1 upper-limb 
section, this invention is considered as the following composition. That is, it is arranged in the position 
where two or more bumps 4-1 for power terminals, 4-2 - and the bump 2-1 for grounding, and 2-2 - 
enclose the bump 3 for signal terminals, and the bump 4-1 for power terminals and 4-2 - are divided into 
two or more sets, and it constitutes from having connected with the power-system line 5-1 different, 
respectively and 5-2 - different, respectively. 
[0008] 

[Function] It is arranged in the position which the bump 4-1 for power terminals, 4-2 -, and the bump 2- 
1 for grounding and 2-2 - enclose to the bump 3 for signals, and since it connects with the different 
power-system line 5-1 and different 5-2 -, the bump 4-1 for power terminals and 4-2 - can connect each 
path cord of a signal, a direct current, and grounding from the nearest bump to the circuit on a chip. 
Therefore, since the power system of sufficient current capacity can be prepared by the path cord short 
about current supply, even if simultaneous switching takes place, affecting supply voltage etc. decreases. 
Therefore, the reliability of a large-scale integrated circuit can be raised. 
[0009] 

[Example] Drawing 2 is drawing showing the composition of the example of this invention. In drawing 
2,3-1, 3-2 -, and drawing have shown the bump for signal terminals ten pieces. It sets to drawing 2 and 
is 6-1, 6-2, and 6-3. Wiring layer 6-1 which especially showed the wiring layer of the metal which 
connects between bumps, respectively, among those has connected between the bump 2-1 for grounding, 
and 2-2 - It is the wiring layer which connects a bump and a chip. As for the bump 3- 1 for signal 
terminals, and 3-2 -, the ring-like bump of two trains of the bump 4-1 1 for power terminals, 4-12 -, and 
4-21 and 4-22 - surrounds the circumference. 6-2 and 6-3 It is the wiring layer which has connected each 
ring-like bump of each other, and connecting the circuit on them, a power supply, and a chip is not 
illustrating. Since the bump for grounding is prepared in the position near the bump 3 for signal 
terminals, simultaneous switching noise is the power supply wiring layer 6-1, 6-2, and 6-3. It has 
prevented effectively minding and affecting the bump 3 for signal terminals. 

[0010] Next, drawing 3 is drawing showing the composition of other examples of this invention. It sets 
to drawing 3 and is 7-1, 7-2, and 7-3. A metal layer is shown, and the bump for power terminals is 
prepared in the ends of the bump 3-1 for signal terminals, and 3-2 for example, it is the metal layer 7- 
1. Power systems shall differ. Moreover, metal layer 7-3 For example, the case where the bump of the 
place used as the free area is diverted to power terminals is shown. That is, in this invention, in order to 
acquire the state where the bump for power terminals surrounds the bump 3 for signal terminals, the 
bump who had not become settled clearly in the time of manufacture is used effectively. 
[00 1 1 ] Drawing 4 is drawing showing the composition of the example of further others. In drawing 2 , 
2-1 and 2-2 - show the bump for grounding. 8 shows the metal wiring layer which connects the bump 
for grounding of each other. 3-1 1 and 3-21 - show the bump for signal terminals. 4-11 and 4-12 - are one 
bump trains for power terminals, and 9 shows the metal wiring layer which connects them mutually. 4- 
21 and 4-22 - are the bump trains for power terminals of another side, and 1 0 shows the metal wiring 
layer which connects these bumps of each other. To the bump for signal terminals who ranks with a 
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seriate in drawing 4 , the bump for power terminals wedges herself in a seriate, and forms the alternate 

bump train in the middle. In drawing 4 , the round mark has shown the bump. 

[0012] 

[Effect of the Invention] Thus, since according to this invention the bump for power terminals surrounds 
the bump for signal terminals, a power-system line is changed and the power-system line is also changed 
about the signal terminal and the power terminal formed in the bump, it can lessen effectively that the 
noise of simultaneous switching spreads. 



[Translation done ] 
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